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(54) STATIC CHARGING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent generation of ozone and 
NOx or irregular charging and make the life of the charging device 
long. 

SOLUTION: The charging device comprises an anion forming space 
portion that is formed of the electron emitting surface of the 
electron emission element 1 01 which emits electron given energy 
by means of the electric field inside the element, and guide means 
105, 106 that guide the gas for making anion in the anion forming 
space portion. The anion and electron formed in the anion forming 
space portion are emitted together with the gas guided in the anion 
forming space portion, and the charge an object with the anion and 
electron. 
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Sit t bfc^m^B, 

raw** 21 »*» i m&co&wm&\z.&\, ^t, gfisA i 

Wit Lfc*Sf«g!B, 

icwnx-M-f^^mm^o^m^mm^^. -© 

ISfcJSS 5 ] sJMSS i ~ 3 ©v vf;h,a> l oiclSKro^S 
p 4«^**UI*©KHfcE£S;ftfcJ6 2 ©fg@£ £r 

Iff 6 ] ft 1 ~ 5 ©V vf*^ 1 o(^f£mcoS® 
[IS*IS 7 ] f#*rg 1 ~ 6 ©v vf tifr 1 otcfafc©*^ 

t u-cswrt- 5 # x&M^m t . r © 
lis** 8] ni^T^oiiFWSwteisvvc, gne# 
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«m^Bo 

[ff#9[ 1 0 ] 1 ~ 9 ©V vf tb£> 1 ojCfBgc©^ 

KWPS Hi Sft** 1 ~ 9 «>v l oWEfcoHF 

5Ii k Lfc^m^fi. 

'lIMHtl 2 ] IS^JSl 0|E«©««^BI-*5VnT s m 
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g©^®M::fl£?-£ii)lU§'3j*JSSW££:*U mi1E# 
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100 0 5] vSUWJtt. ^m^fitcj: ut 

5 o «FHPF5-94077*fi«^H:. JfelWl^MlS 
rf3PS4r5 0 0— 3 0 0 OMml^St^riCt^ -< - 
[0 0 0 6] 4*H5|Z9-244350-§^«^«:; tRttKtRJLtf) 
*VCV^. *fc % #H5p9-115646^#^t± % 

[0 0 0 7] 4$M¥8-203418-9^«ldtt. 9-<>^BSS 
8-137215-§^«lJ:tt, S^ : ^^J®^^l^:7^ifo5V^ 

[0 0 0 8] ^BB¥8-92130-§-^idf^ «ffif3S£SJSP 

iS?/^7^!r f=P JH* 5 r. i: 1- t o tt^ fc L < fiHEffif «: 
[0 0 0 9] 

[«H#ffft Lip k = a -MIPWBtt. 

|c*<(D^-yv*5±tfNO x S:»4-r5. 4#P1¥9-11419 
2^^#^^Z6-324556-^^^^IS^^nTV>5 > ^~ 

[0 0 10] n— ^ffWIfi. 9^ 
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;[0 o 1 l] ^95^BPW»*, ttRf«bb, 

a. <Ha* h y ass*. «jfct«Wk 

[001.2] *fc. ««Fmft:K:»lRlS*rlbffS*Sie& 

^v^tm*^3tesm^-scm*^FSo®^ic:^ music 

[0 0 13] IHWll^ftSXHtt, ^y^t^NOx^ 

10 0 14] BM«3IC«55HHrt. d-^^&t^NOxO 
[0 0 15] |»*J(5^«53»iatt:. ^-y^Rt^NOxO 

50 £ 0 
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10 0 16] &$V£7\mZ>mit3.. tyvWNOx© 
[0 0 1 7,] li^9(Cl#S^PJtt, ^XK^NOxCD 

tfllPWB*«)jfjfettrt±tB art , *&-ft3?B 

*ff 5 £ k #T-# SflPBBBfeBff?*-*- fcSrlflti't" 

[0 0 18] HkJSglUc{£53S91ttU ^WXlWOxCD 
B^Rjh, fiJWMk BH^StoiSl-h, MUS. 
tF*BB*©5fc*l^±irBa 
£tr 5 r. i SBBBBfcBB*-* n fc £ a » t i" 

jl, s^rte, ^e^stt<D(R)±s MnaxwifB 

BAOftBtttiLktrBS *S— *«Bft«ff5 

rfcas-^SSfcrBBBfcBflW-S^fcfcBttii - *. » 

[0 0 19] 

Bi:«rB;t, HWaft-f *v^S£B»-C^*ixfcftW 

fcftffc i: *tc£jttfcj U-CSEAW 2|- Vis ± xm=F\C- ± 9 8rfif 
Bfc&BBSitSfcarefcS. 

[0020] m$m2\z&z>mm*. ?t**iiatfe<o* 

©*A**roBB©BfiSB0f»:iiaB**u BfrteBAb 
^^fcB^ttaffi^-ttBLfcv^J: 5 fcBt> B< HZ*? 

[00 2 1] SMfS 3 fcBSBBBW:, B*« 1 2 
[00 2 2] SfrsfclS 4 td^S^tt, if #*R 1 ~ 3 0O\, ^ 

1 oKilBBroBBBBKasv-C . ttffcs&mgc t 



,10 0 2-33 .B*S.5.lcB*»Btt, ft#?S.i~3CD^ 
1 otclEtt^^mttgt-fel, vt, ftfttfcttlSB i: t£ 
BBfroBWRfl- btt^^m^StciJFfT-r-A'f 
1L5 Zltmtt-fZ>%i 1 <£>^£ fc > rrofiroSffiC 

^$^fc^2<D®@t§:«x., ^©B2©BB<7>S-EBi 

U lWiEBl»B«fcftft^»i:«>IW^BES:ai*PU 

[ 0 0 2 4 ] HWSS 6 |C«5^f±. 1 ~ 5 COW 

-r^^^lo'^c|E^^D^ : ®^lfi^ciov^r. fjsA-Y^* 
^fflM»^BA**t**fr**nBi-5^a*^rt-5 to 

[002 5] B&£ 7 HtfRSBWtt, W*« 1 ~ 6 <D^ 

fkk , r ©£EKBS»ttB*Bt ± 9 #3»&*ix*BEJlBS« 

mmm^ft*m^&.-< *vft^IB»l=«A-t-S* 
[0 0 2 61 SJ#*8fc««»fltt:, f»*3S7|2«0^= 

[0 0 2 7] B«B9I^B'&BBa, IS*«8|2^co« 
o *®jg«fife^^, S««FBBB*»6>'«cW*nfc«t(WStt 

[002 8 ] It*JSlO{C^5^PJfi. IS*^ 1 ~ 9 <E>^ 

[00 29] IfWiJSni^fcSSWra:, It* 3 ! l - 9 rov^ 
■md^ l otc|E«(7)^^gfc:t3VNT. MGB^iMtiB 

[00 30] fS*JSl2tc-^5^tt> IS* 1 ! l OiStfco 

m t > B^B^flcBoBBBBtB^Srfiii U»*B 

[00 3 1] »*JSl3»^5B^f*, fH3V& 1 ~ 1 0(7) 
V^i"JxA»lo^1B®<0»B^Bl-*5'' x T, StrffifS^JSctU 

so V H^^-T*fo«)t>'0-Cfo-5o 
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[00 3 2] 

■^aaaBfcj: 5*>r *^ftriffliB»i 0 7 

[0 0 3 3] 107 

if 0 106 tt^>r a-^^usss 

IRlttl 0 7rtH*AKl 0 5£MLT^#£ri£9iMf£ 
pfflttA^f *^*ritffiBBWl 0 7lc*A£ftfc^£*5£ 

<<7t. s s±j$mxmi 0 7Bttiflp 1 0 sRxm?^i 0 
as. ttHfcttflR-i 0 1 sfli^rsaKdswirop^^ 

i2,fH>*/^l o 2tl^tH^l 

[ 0 0 3 4 1 m 3 tejg 1 SSffiWom^tttH*^ 101S: 
^i" 0 B^ftffl*^ 10111 T^m^2 ii % iHQS5 

srw-r 5Jb§pm® 2 1 3 RrMt^ttBHBtt" 2 1 2&mm 

S3^TflW^Si^TV^a 0 «^J&tti»»2 1 2 tt. PM 
^»12 1 2-1 fc. ^rO±^c:^^nfcP + a^ 
fl«212-2t, K«^Ji»^»fifcSixfcN ++ ffl* 
^12 1 2-3*-C*SSJVCVn* d Ctlb<DPl* 
§#■212-1, P + I¥»ftl2 12-2, 

sfti2i2-3o^Lm ^L»4'>y=^, # 

btb^o *¥8MW12 1 2-1-2 1 2-3<D^?i:^r^ 
y T«Ktt, PS^»I 2 1 2- l^ftln m-^CM 
m-C10l4— iol6 C m-3, p+ ^^§2 1 2-2#»+ 
n mX10l6^iol8 cm -3 > N+^M^ftW 2 12-3 
nm-&+nm"ei0l9-1020 C m-3gSle:K^§n6 o 

[0 0 3 5] :Oll*iWV^, TSMHS2 11 
(^«ffl:ttJi8|5«S2 1 3 |dS]J(jD*ixTv>SDcm&tc 

T^tWWiteV^rtt. Pi¥**l2 12-li:N^l 
¥agW!2 1 2-3tt3l£'<'(7*tf$&ktz9, P + 

$»i2 1 2-2<Dmms&\z*$^x. wwwor 

[0 0 3 6] r.OT/<7>'v'3i^t^^C0J:5^UT@ 



5 

^^>o — o©« ; f3as«^»aS»t2 1 2te*3**5PN« 

So o 5 ~i o 6 v • cm-iaioSil-o 

So 

o [0 0 3 7] ^7'<7>iS*1tttZ£9&ttTK=-* 
212-3<0*S±9»*.fc<-fcSBW£2 1 3 60^Pa5tcSc 

[0 0 3 8] H4fa3^W©SS2SHft«fc*5^S«*ik 

<d«&osbk«-c*> 9 , " -tie* i 3St)sM\z&\t >r , m=f-tk 

ti&IH- 10 1 5 JdH 4 KSf-J: -3 <C« J J 1 ftffl*¥"Sr 
20 «K3 0 1 t©Jh«B«^SnfcPffl a l £ »»«<3 
fi^Kyy/3 0 2&^ tv<7 yv/x|W^ 

-fp+^fff«3 0 4 t, P + *MM£3 0 licsrr^ 

JRSSI3 0 7i:fcJ:0flMt*ix, WR3 0 9i^tB3 
0 6. 3 o 7cDPaiciSEd5H3«l$tuSo ^(Dm&l&ttim 
^3F«jia»-eH*ft*:«WE3 l 0 ttte^ttUW^ffiSJi-e 

[0 0 3 9] r.©m-T-*WiaW-fc*V>T, JWSttfc 2 !** 
so M^ttft teSSi, Ge, GaAs, Ga 
P, AlAs, GaAs P > A 1 GaAs, S i C, B 
P, A 1 N, ^t^> K«#»B "aiirCfc 19 > ^f-Pfl 

>3 * b«a»*fcttaa«WB3 o 7©*m 

tttli W«CA1, Au, LaB 6 «— «t-*Pb' 
tt-CVN5JbiaPM^W-*tUX'> 3 h^K^&Sr 

[0040] @5S:ffiv^ %2Wt&B\vflS?f-' 

40 ^Kigg^Sr^i-S > 3 * b KIwWR 3 0 

3 0 7 ©H22£G£Evac± 5 t>?SV^^/uip-3pfilr 

fci-5r.td5-e# x ^(DVmxTs*? Wzc^SrSr 

gb^sfes^^^m*^ 4^ ^§3iotet 

50 < <c 9 . S/ a y h *PWHft*fc»*f S«« 3 0 
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3 0 7*B<Dtt*B8»* WK ± 9 *>*trft3^vu*— * 

m 2 KTjk-rx. o \^mmwL<om&u 1 0 8 

£^S 0 ^^SlSflis ftoJzpl-lMt^a- 
«^-Cfo6t><ot-r6o Wy-Sctti*^ 1 o 1 \z.WM 1 « 
^i^mas 309 a>fe«E#f?jn Sifts r t u: ± *> > A-f 

[0 0 4 2] 5KffaK0S&»#St (^^"CliSft 

[0043] ^ty4«Sftrai0 7Wi 

[00 44] ±ja<Z> ± 5 i£ Lt^ bftA-f ^^fiSfc 

-f^-VJ5f£3&55l^i-8 0 £fti. SctBP l 0 8 bW$m&l 
i 6 t<om\^ A^tyKSTOi o7^v^4 

5iSE»i- s «t 5 s ^ s j: 9 k > * <£>^m 

ffll 6M-'MT*lHil 2 0^^V7^1EW 

[0 0 4 5] SctUP 1 0 8j&*b^«fMcfij5>5«S5* 
tW&fctt p 1 0 8 t^n,W H6i: ©R^fiS^ «fc 9 
W^H^tWcJ; «9 . iScffip 10 8 ^ftttT^t&bft 

- [00 4 6 ] -r.co*aiSfti-c:*5V^«r i^rtSP^Hf- 



JO 

10 0 4 7] «^frll6fc«^*ffi»10 8 

*)fcv>J:5K:-cft. ^ttOJWi;f«MfeL^*v\ £ bi- 
te. A^tf-^^fifcffilfflSU 0 7S*fiWSlB^e> 

[004 8] sukdx o \z.m i zstmRxm 2 ^ssw- 
ioo49] ffiaic^^om^mffi^^o® 

[oo5o] ms^xximAtom^wc^m^^m^ 
mm±fc&- 7 0 ovieffast r cD^coss^eji 

322 K: ^5 It S ^ 5/ J: t/N O x iS^.^a>J^ Srfro ft. 

[0 0 5 1] rcoj: 5IC. SilHfc08Xt^lB2^J6W- 

1 0 7lcA^^"^tt-6ftfeOftfls:*:a|:Ai"5#Sfc U 
-C^«#iS9ii*#ai 0'6JttB»AJ61 0 5 Srffl 

itwi^ix A-r^-^^^asi o 7i^A^tLft«. 
.[oo5 2,] a^jfca^^^ifcttjsttfcm 
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5 0 rtiDffSHttflMu IWW2K#5JW©-»«I 
o 6 0b9S«cSe^7^/^ 130S: 

[0 0 5 4] t&PtV'iW 1 3 0 i: UTtt. ^WM~7 4 

fcs. us 3 saftw-ettSMfcss o 1 o e © 20 

BuStcfe^^ 7 ^^ 1 3 0 3&SE4B£ivCV*5#. fb* 
h&Pf-VAWl 3 0 Sr»ABl 0 5rt^iB«UTtra 

[0 0 5 5] 3Mfl^iStm^fc ft 

f if 1 1 6 mx.&y b ^-r^8o 

0) <o«E^»*-7 0 ovcftS^ rco3#co^m 

^S^St- £5 it 5 iffN O x ffi«OSlj^^ 

«KHf-t-SB«B*:tt«Ufc4:ift. ttf7-f/i/#13 0 
loose] ::<d±5»c. »3JHfcWcj;*tfi, *i* 

[0 0 5 7] -rftt>*>. *llt»«4:BI«KKSft**»b 

JB 3 i: |t3aK£ftffia& 9 iU^S 10 6 eoWft 

KiSl^^/u* 13 0 SrE«LTtiv\ 
[0 0 5 8] 'ftC, *«?B<o«4 3IJ£fi»J(cov^BiWi- 



12 

3-2-^^lE«rlpaiLTV>So ■ 
[0 0 5 9] 2 3 (1) , p. 3 7-4 

3 (1999) iCfcSi:. ^O^m^-mHsO- 1 - (H 
20) n ^NH4 + (H 2 0) n% \*9 &lsfm»*>JE<f * 

fir. 9 HHBa*«>«TOWH i: 
[0 0 6 o.] «4SQ(tflloifWS«Wav^Bu.«# 
r*. *f«£ (^tiiSE77v) 1 oefc 

10 6 ©fllllcEtSh^i^^Attt^ * 
y7^/^llgi 3 l (ii-CHM^ yVa) Mi 

^^jS^WWi* 1 0 7 ^l4E«ffifiM5»f§fe5^fcaff* s 3l 

[ooel] jB4*»«o?iH«as»c*5v^wu 
($116 (^j^rfy jsftff^-— * h ^-r^soo) 

7>{^ffligl 3 1 SrE«i"SSJ«t?^1&«Fftff 1 1 
3 1 tEBUfc*©***!****! 1 6 CO 

#«^sii-5«FiB3a$ffiiis*bfco »4sest«T?ri 

^^^^ o{&<ojg*-e t *> ^A^affl'siffi-efc 6 o 
[0 0 6 2] *4lU6W2:±tur. SIS 

[0 0 6 3] m 1 Jtttfl klWRftSWM^b 

t!)^o; E-r^7^;^ffiiSl' 3 Hd± 9 , ftffc 
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?mmMi 3 1 ^mm^xmrnmi s i\z.wmi 3 2a> 

[0 0 6 4] ^W©*5lBfiffll^V^-C»W-r 
fflP 1 0 8 a 1 6 k<bm^ Ifc^fgffcl 1 6 

fill 4 0(DWt *©lii4MF*ft4r, A-f^-v* 5 * 

loo 6 s] m^tei 4 oilman 4 l'ni^Mtti 

* 0 «8il4 0fcaaufc*>f*^33J:lWt ; F- 

S*tSJ:5^ »I»116»/M7^1S12 0 
^±9«Ed5ppJin$ixTVNSo 1 4 o<7)®#«^ 
m# 116 <d^® fcsptr-c fca ot\ 140 • 
m*i 1 6r^t^m»*tijai 0 B<rmft\z&fr& 

1 1 6 (Dmm^~it^ti^ 0 n <ow> 5 itew^wt^ 

-yf ^800) 7 0 0 V 

o x m&v>mi£*?rotct^z>, ^-rtih^-y^. no x 

fc. «flMt*l 1 6©»tilit^«S:til 4 

OSriaffl-f*HaaT*J±;tS£Ufci:r^ ttCl 4 0 

[0 0 6 6] r©»5|U6ffll^J:tbtf. »iSQi6«Kw*5 

vvc. «if«sa«aji o 8 ^wi»i 1 6copa^ifi«ra 
4o^u ^©«ffi i 4 o t«ftfttuai o 8 tora 

K«EEft^LTA>f^^«r*HMiffl 1 6tcfr^oT 

[0067] -f 4b*>. jsisatwfcraw^awwb 
tu a*o, ttffii 4o-»mi i 6RKom#^fr 

Stttigp l 0 8 ©^fcftfiH£i\ ft«Jfrtfc*W* 

(CgtfflP 10 8 t««F«#l 1 6 fcODBKl, fe^m^l 
l 6 (oaffiH^Ffft^ ^SriKfi U b Z>J&Vt(OnM l- 
4 0 £IB{i LT©E«ffi 14 0 t^mSK 1 4 1 Jd<t 9 «f«& 

[0 0 6 8] jfcfc. »0J^6M^^OV^ s ^t 



^a^i i 6^®^^fTT*A-r^->'^aiab^5ff^ 

tt. «ara»l4 3»cJ;9«»»l4 2«>*E!BfcS:vMzi 

[0 0 6 9] rrr% mmm 4 2(d#eio^h 
1 »^RT?fcaas, *«>s*4BR3teif. ^^y«t 
flea 1 6^cSJ^5wfc*J*^v^t>^T*fci^^i»ic«lJ 
R£*tftv\, ®HS¥i 4 2 0*EK^ttlKSS»a 4 31: 

—X*3botz.b LT^, mmmi 4 2©lfi»fS:HSt 

[0 0 7 0] 140 icttWK-i 4 1 9 1 

« $ ^tc N ®Bi 4 0 SriiiS UfcAW d-v*s itm^stt 

^m*i 1 6W\zmixiimrrz£ ft 

6<t5l^ t©Wfl#l 1 6«IK/M7^ttll 2 0 
tdj; 19 «E#5aiJPS*t"CV^S D SSI 4 0 OJKtt*S4S«F 

nfla 1 6 <Dmm^¥ftx~ibZ>it.#>. isi 4 0 

m*i 1 6 r$<oWM-l*M$^t a 4 2 (D^fiM^ft^t 

-r. js— ^m#rt*^>r^v^frr^fc«)®sm*a 

y V f^-TSOO) (D^®^^^:- 7 0 0 VtC^H^ 

o x m&mm*n<>fct^^ v^jvb*>/v. no x 

fc 0 ^^c, «^mffi l 6<o»»wa:o»*4:±E«5 

^ffliff 116 o««ttffi<b5>*^S < ft 9BS«S*b-C 

[0 0 7 1] gafcWfc: ±*tfi. ±EW 5 ^Jfi^i 

" l^jsv^. ^ft^fcHSSi 0 8 ^^ffim^i 1 6oBl:g 

40 MSrttSSl^SffiMOh I^KDfSl 4 

^IK55-*tb^2 0®®a 4 2i:SMi;*L> 2^1 
Hi 4 2 O^-IEP^SV ^^{Z.m&^M LT^-Y 
y^M^fflt, «rtE«"i«>«»i 4 0 ^<ttfcm£fl 
10 8 fc^Pfl^^ftffSPUT^^^SrlftWtlfrl l 

[0 0 7 2] i-fttofe. JB5iaS«i:ia«ft3*** s »b 

50 tt, d=»o, 142 <D&um^tt i^xmmm 143 
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- - -m i 4 2 ©tfi^tSrSSts r. t -eA>r /j-y^*?: 

10 0 7 3 ] ft*. ±|Etf2»k«roSW4««fc*5 

v>r, »6«ft«i:ia«fc, «fttfcttitti os^WI 
#11 6<DPatcSmmi$:i 1 6ffi^¥tT-CA>f^->'Srii 
iaU5S?BttS:^rs*10«fiil 4 0£, 
til 4 0^5p^T^>f^^iiiaU5 S^^L' : S « 
»0ESfl-E4i'Sixfc»20«ffil4 2i:S:Ktt. ^ 
^2<£>ffi@i 4 2(0#Eiii^Sv>t^S:tc®Et:H3JDb 
TA>f^-^o^*«r«llWU H^tSl 4 o tn.mk 

ii6 ^ift^oT5isa-r± 5 jcu-ct±v\ 

10 0 7 4] *55Wo«-7Sa6«l^ov^BlMi- 
[0 0 7 5] »7SQSflm "J=IEKSl»fc«fcS3V^ 

-C. Hi 0K*i-J:5^ ^A5&1 o 5rtM, S^teffi 
l^ioi ©«*»Uffi4:lpSRi-5*ai 5 o dr-e 

^^^^m^m^i o i com^&mat-^u-c 
[oo7 6] stic, ^yzs^^zvim&imzti 
tft*A s aaofcft^5W»* ixs w 1 1 ft 

6 0 SB7 jBfi«^*ira«^*5V^ttJ te^mfti l 6 
7 0 OV^fl^t, ^(7)B#cD^m^mJim(cjo 

[0 0 7 7] ftik, 'Mffi^-t-^ i 5 oZDmCtt 
W&t # 1 5 0 Sr*Dl^U7tV>^T*(O^S#l 1 
6 0*«tBi-5WIB4:JttS!bfc4:r%. fc-* 15 0 

dsgaiStbfco ft*3. JB7jBK«*c:*3V^rtt»9ft*ai 



J6 

-10 0 7 8] cio±5te, «7|QSWwJ:*Uf. JiSfflE 
[0 0 7 9j.i-ftfo*>. *SlJtt«fc&WftS»* J #& 

*u t-* 1 5 0 7b^<o^km^sxmm^tin t m> 

»1 0 7^*AS5ixaftffS:*0jRi"S*ai 5 0£:sS:^t 
5£?^cUT^>J;V^ o 

[0 0 8 0] Jfcfc. *«W«>«E8jlK«l2:ov^RWi- 
5 0 r.^8«W»±, ll*l[7K:«6«nto— «fc« 

Ell lt^i"J:5 \^mxm 1 0 5Vttfc+lci6*£ltt 
$91 8 0£riaSUTV^ o BQ»ffi*J:9i«5S:4«U 

fca^^ts^ai sot u-cr±. s»o38a**s 
OHO gD -^tfy-f 3 K»oiK«Wtffll3W*ffit?#5o 

100 8 11 *(fiS9a**»l 0 6 (3^l/yt» 

1 o 5«r^u-ciBR5i«#ai s o^as9»**u mi 

2 o^n < HSR V^UR 18 0 ^riiiS L^i«o*i»*«** 

o 5*^U-C*^*v±flBSIB»i o 7rt 

[0 0 8 2] JB8«6«^1I!F«KW-*3V^H:, 
#116 (« x.tf y =» — J8#fl^=- y b # -< ^800) 
<DmM±fe*:- 7 0 0 Vtcmm^ii:, ^(D^co^S^M 

$a i8o *iaiit5i(itt'(oSfftft ii6 o^mt- 
[oo8 3] ^<Dmsm&M\z.£ti& mim&m^ 

v^, *>frf-^*riBSM»l 0 7lcft#Sr»Ai-S*a 
t LtoEi^W^S W(fiS9iH#ai 06^ 
so tf»AKl0 5) t, roBE«ffi*«j|&*a»ciJ:f!)ttie 



1f BB2001-313151 (P2001-313151A) 



(10) 



17 



sot. r (o-fj^m^m^ x *) ftM£fitcmm&&g. 
[0 0 8 4] -r^t^, wiim&mtmntmgkimh 
^z^k&m&z. 

[0 0 8 5] _hia^2^160!l7!;Mm7»^ll-*3 

v^t, mammwikmm^^^^M^r^r o 7t 

0 6S.t^AS&l 05) rcQJKg^S, 

nsKititeiejeRaaR^sr*^ ^-v^^waji o 7.1c 
-c<b±v\ 

[0 0 8 61 ^:^<75^9^SS0il^OV^TSiBJi- 

El 1 3 Id^i- J; 5 Kl£tffc9£AS& 10 5 fc:, ^ 
ftl81i UTiE{iU-CVN2>„ iOt*»«l 8 

i * y -f 5 m<o^m^mk u-cmrsHawe 

[0 0 8 7] -CO^^jgf^ 4 (c^i-i 5 »-<ffl® 
"9, ;Met£fflV>fdE^^£*A&*5fc-0<^*IIg 

IH&l 0 7l*l-*A£;tx3„ Sf^«¥tl 8 1lt «f 
[0.0 8 8] K*gflE3*gfcl 8 1 £*£*BI£#i£3Ma 

s&na 107 rt-«fi«s-ra c t asmjfes. rturj; t> . 
rasas i o 7rt^sn, ^*>^£^a 5 £fei-n?] 



[0 0 8 9] 

^7bk&yc^&&m\m#>xm&^ (rtS2 0(.g 

ftp -C-foSfc*, Bjt^ro^BEASfcSeft^fbbT 
ff, 3r^£s8i&mWi 0 7 — gy& ^ tu?>JE^^<7) 

w&\c&'p<o$&i* i *>'=>tck vxh. tfT-ttwm&mm 
ttk i£^x^m&<omh*W8L-rz - 1 * 

j*ism^7LZ>%Mhwmii^ ^mtfci 1 6<^ 

£ Sr 7 0 c mEJLh t i"3 r. t X\ ±sSMmi¥ 
m*+ft\£Wfe£ltZ>^ki>z*imktj:*) , £BBffi*#3l& 
21<75^«]lc*}-b-rt» : SmS#:i 1 6 Oi&— 3feHt«*s-e# 

[0 0 9 0] £©JR9 3»S«©*«S«te»V v Cf±, ^ 

tt*i 1 6 mz.tz d =— ^*;^=s' v ^-yt'bo 

0) ©g®±M-7 0 0Vtft^^ rcDB^O^* 

ig 9 3mm<Dj}& s e> t-i^aft: 1 1 e rosm 

[0 0 9 11 rro»9HJ6W-iti-fi, »i*ffi»wfl3 

v>-c, tf^ftm^mk isXffxmim^Bt isi sr^s 

[0 0 9 21 -f *t>*». ^8HifeflRJt^^** s #6. 
*U m^Bl^l 8 1 &^&&m&&8&itxfc. 

ftmk-rz^kizx*), mtmiSGkxtbox-bmi 2<o 
x ?\z^mz¥mft<om*mm£^zwr£-\zi£^-xwm 

19 #< (OiS®^«ft?>^trA-<^-V^ggraSP 10 7 
^-mirfZ.Z.kpm&Z. r.^tc£"9, ^-C^-^Srlf-^ 
40 -Tv>®^5H L * s ± 9 AW ^vdty&^SB 1 0 7^# 

[0 0 9 3] JilEB2H^C!l75Mm7^ife^J^*3 
VVT\ ^9HJE0Stl^^#ASSl 0 5<D^»C, 

[0 0 9 4] O^iSW-OV^TlftBJ 

i-s. r. 1 0 SUfe^Jfi, 9 ©— * 

so mmx-ibZ. wOB.l OSUS09T-f±s ±15*9^^ 
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*5V vt\ [215 \z.7frf ± 5 t-3f AS 10 5 o^tf^K* 
Jfcl 8 1 4: U * bl^ 8 1 19 

«EfiJte*< £5KSSS§1 8 2«:KfltUT.^5 0 
mi 8 2tt, AftttlcOIMdfB^fti 

10 0 9 5 ] JfeffiP 1 0 8^foO«E|ll^i6tt. V^fc* io 

r% .o3»0ra±. »ajpio"8^iiffl^ 

[0 0 9 6] rcofli o j06«<o»«aai^*3V^H:. 

ssmtei i 6 (may =-«3t«^=y > ^ 

800) (Dmm^f^-l 0 0 VlcSS£ii\ CCDB^CO^t 20 

;c jo it 5 *• ✓ i xm Oy^maimfe 

SrfroifciwS* v^tbt^^ NOxifc^y^^ 

.10 0 9 7 J r^Il OSQKWlciixtf, ±f5fg9|©ife 
flfcteV^T, tt(7)Si^g 1 8 1 

im & fttz_m<mm&m& 1 1 e^s^n^^i®© 

[0 0 9 8.] wc N *5SKo»i l^MM-ov^rm^ 
jfc«-o*>-a. i^i neftwm, ±ia® ii@&ie0J7S 

COM I S«Bt<0«^Jkta3R^*3V^tt. niSiSffi « 
SrTTFPKffiS 1 3 t U 

MWb LTife&JB 5 1 2 £ 5 n mftM tt^5 0 C <D&£k 
151 2<Djtfcltt. *^y#y >#1£i?<Djj&;X\ _b«B 
It® 5 18 4: LT, Au£6nmCOl?:£T*J^LT£>£ 0 

10 0 9 9] r.<7D«£\ Hil 7^ti9(-nSS i £ 
S51 3 ^7x;^;s|ffi£g^/is f y^^fei: 

£ 9 NKtifflL'GKIM 5 l 2^fii»^aA$n> 

JLBMM 5 1 8 (Dimm^i * , 



20 

-10 1 0 0 ] COM I S^O**»ffl^fcfi**tt 
I4lui;^ #f^com^Sca«^jtom#SScM»@r u 

asm® sis co«ffi355»Hft^f^o#*^± 9 ?5fttt 

tt*HSc *.#ffifb ut t> *F«m#tete t*A^ 

5 1 7^bJiaP«ffi5 1 8 4:T£&S®5 1 3i^BK:i 

I o i o i ] _hf£Jgi SHfcflH* 1 0»«©*#MM> 
««S«lcUJEM[I S«i^SS[ffi^fflv^$l l 

wwhcsswchu te^m^ 1 1 e y 

^n.- ^ b ^-T^OO) (7)^®^:- 7 0 0VdSl$ 
O x ?S*coaa^4:fi : ofc4:r^>, v^Ttb^^^ NO x 

10 10 2] l*IK«»2:J:ixrf, « : F-J*a»T- 

t^M I M^it^^i-^ COX*. V&tfNOxOg^fcK 
JLh. S^ft. ^fi^MttOfRlJt^I^St^^CO^^tt 

[0 10 3] ftlu, *»?B^JRi 2HJ6^J^ov^l^W 
1-$ 0 2*J£Wltt. 1(1**1 ii-^5^o^ 

ffi^J-CfcSo 1 2^»!im ±1EjB 1 ^JS^J7!j 

^Oft t> t-H l 8 J: 5 ^M I M (^M-te&ft- 

» m i MM&onx-tSLmttfts ~mwm 4 1 3 b 

114 1 2 4:«J*U 1 2 (7)±lClJt§{im® 

4 11 tMttfcSo 

[0104] com i MSBt^«^ttffl*^iM^nca 
ass®4 1 3<DRg£aas4 i 7^b«s (^v~i o 

v) ""feBOMi-ai:. ?fe^4 1 2«wWW)ftfts 
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MitfAu-A 1 2 0 3 -A l«5£*kfeV^r.tOJ3S3ffil- 

■±>trmaaM^s;H/rv^ ocjb»s.- voi3 2. 

No. 8, (1 9 6 3) p 5 6 8#fig) . 

[0105] m i Mwm^mFmmm^ «x.bau- 
a 1 2 o 3 - a 1 m&<nn*i&mm*(D{mteMz&&sT 

T^m@4 13t LTA 1*2 0 nmiff5 0 flfcV* 

^Al^i«ftSia«ftt5o H«fttt 10 

5 0 ^^b^ioT^kr^^Aico^ff^v^S 

^{bfc«ffiKl##LTV^fc«>. 4VO{fcfiWBET?4n 

$i5m®4 1 3_ktdA 1 203-e«j££n5*6«B!4 12S: 
JBritm*5 0 A 1 2 0 nm^ra^fSi^ 

hi, -fb&ms t ^ tU^fe LtlE <h -r £ ^ te^ 5 £ 
-Ct>fcv\, »:^M4 1 2 JLfc±SMEK4 1 1 fcJBjft 
-f^o _b^(Sm@4 Hi: LTH «»Jx.tf AuSrS^S 
*T*0^*[C J: HOn m^fi!ci-Htf «fcv \, a 
[0 10 6] r<P^l 2 3Qfi0UfcL:*SV^ AKPgHfciB 

-CfcSb A 1 BtSrUffiWKiTJx, 0.00 1 ~ 

lOTorr ggOii^iALTSffi^Wt^ n t 
{"Hi 9 A 1 Sr&fbU A 1 2 Q3^b*S*6»Bt4 12* 

[0 10 7] r COM I Mffiit^m^ScW^I-^^i 
■T-*:ffdtb^rv\ Jig{$m®4 1 ia«PS*>o:fc : 

ru>r«afc'<*^»4 1 o t ©jrattti«s£j£-c*> 
[0 108] _L32eo^i^s^j— ® 1 onss#ij(D#m/^ 

1 2«ft«^33V^tt, «^mfls:i 1 6 (0iJxtf 5 a— 
«53tft^-=y b ^^^800) co^®*- 7 0 0Vl:S 

1>*N O x fttotlDt«rff o fc t C % ; v vf *t t ^ ; — 
NO x £ KU^ua±Offl[tt»ttlSix 

[0 10 9] rwfBl 2«fc«teJ:*Ui % ±S5»l«fi 
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[011 oi-i-ftb-b, -mi i-*s6«tra**a*«# 

[0 111] #««©jgl 3*JS^J^OVNTlfi,PJ 

+5. r<Dfgl 3£ftfltt, 8»#Sl 2K*5J»!©* 
-blESSi lieftfliK^i 2 3IJ60yfc:*3ttS 

»3W**ot?. w^^ftaab* *fo^ 
[0112] £©iot«ww''<<, mi 3 3WMitete 

TECHNICAL REPORT OF IEICE. , ED96-141, (1996-12) 

wmftrnm s n-c v ^ s a 

[0U3]H20tt«l 3|ttt«l2:*3*ta«^JS[U* 
^-cofl|j5g;*^:i- 0 r^i s^ttfltt. ±fEJf§ 1 HJ£#J 

[0 114] ^m^^r—^v^MM^t^tzM^^L (1 
0 0) ^nfV^yH (n^i/y ^Vr>oi^) at; 
fitt^O. 01—0. 03Qcm) 6 0 1 CO*ffi^ % 5 
5 w t %H F Ttc^tK i: 3i ^ J —)V t <Dm&& (ft^Jfctt 
1:1) ^^«SttHWaWb*DaS:lfiL, #?LKi/D = 

(EAT. PSHtv^) 6 0 2a««o 
SSHt^^^s 0 ow^^y^r>7^]:!)^ 

Bfc3lfeS:»«i-5. PSi6 0 20)*Slifi3Mm"efc 
40 5 0 f^SSbfcP S®6 0 2(7)S®littAufl^I 
3ffU (f^lOOA) , rtl^II10Aufllg6 
03^ LTlS^i"-^ s/*ftffi6 0 4 t^lW-C^-r^- 

[0 115] ^O^t- H(OAu»ISS6 0 3fcL« 

6 0 1^bPSl6 0 2|:l^aAt5o -t^^Oi 

as^iPsT-fc^o *<dw&. psi6o 2 rattffiis;-?*) 

PpjD«#<0*:lfB^ttP SI6 0 2^C^oTV^ 
PSI6 0 2^®tC»^k®^«E-rSfc46. 
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PS16 0 20*BI5iT3ftV\ 

ttfc«^^, Au«llS6 0 3ffllWitTPSi6 0 
■ -AfefefT-W Au«BH»6 0 3«C(r|^5, PSI-6 - 

■— ttttAuJBKS: hy^fC«mai£ttffiS*i5. 
10 117 ] rcofn sJSfe^icom^Sctti^-e^^y 

(Ge) . BMbS/ya-^ (SiC) . fcffcltfy*.* (G 

a As) % Uy^y^^A (I nP) . -fewik*K 
(CdSe) IVj^> HI -V®l, II-VIR 

,[0 H81I1 3je6«o«^»cffl*T-^J:ixtf, * 

aw>RBi«diBfc-e*a. fc*ru w^sa, technical r 

EPORT OF IEICE. , ED96-141, (1996-12) ^<tttri, 113 

[0119] *fc. (ffl C < il^KS, TECHNICAL REPORT 
OF IEICE. , ED96-141, (1996-12) |Ci 5 . JgjSLfc P S 
I6 0 2$:1 0 0 0 0 C, 1 5#A3SSK^fc (RTO : Ra 
pidThermal Oxidation) ^SUTcttlC. P SJ1 6 0 2 

o«Bi»CAuHWS:3lCS!R*Ufc2:^5, »m«-?-»s 

m<Dmt\c£*) y — u sg^rtsscowiKa 

[0120] r^rw yyy aww 199 

9, Vol8, pp77-82te:J:S£, #?L1C^{«f «h UT^ 

[0121] ±S6o*i JiJ6«^-»-roia6«oft«* 

«s«fc*5v^-cBu &mmtei 1 e («^.tfy 

ft&^y }> ^:/800) ©«ISr-7 0 0V|Jl»«S 



£4 

OxJgft^J^Srflotcirr^ v^ftiU^^ NO x 

[0122] ^0^1 3 jafiwcitttf. rn^scm^ 

6 0 1 fl!>«ffi«:*W<hUfc*?L|t*»*Wi 6 0 2 t . 

fMf^ieo 2J:t£»jft^£*M*HIK6 

[0123] i-ttt?*>. ii iias«fcnw*swbw» 

[0 12 4] *^S(7)Il 4^£#JlCO^Tt&BJl 

M0tjT*fe5 o r©Il 4SUS«-Ctt. JilSJg 1 10£ 
S±IEJS1 0*Jt«B^*3V^ **L^;hJifB«^ifcttl* 

b^^b^sm^itfeffi^Srffiv^tco-efcs. 112 
2M*3vvc\ 9 i i«T»«i, 9 i 3tt.h8B«ffi-efc 

5o «^JfCfflS5W9 1 3 0 0 — 5 0 0 nm^Jl^ 

^^S^^A^^iM K (Ta205 ) 19 1 2- 
i l , *<D±M\zM&£irifcm 5 0 0 nmWf^ Sr^-r £ 
ZnSR9 1 2-2ld£9»jS;£iV ZnSK912-2 
OjLSP^HfiJl Onm^ffS&^ri-S^: (Au) 

63^6^592 -595 H (1994^) ^WjNBsfeRW^ft 
[0 12 5] rof 1 4m£^*5V>T, ft^ift 

T^m®9 1 1 l-^ttP^tb^ K9^f ^«BES«S:H 2 
9 13, ■^<tto*>A*»bftSJbtt«KBt9 1 2-3iCSl 

1 lfcB»l*Jx*«tt-C*S. DC««Dt» 
^T^Hftffi^iSV^^ ZnSl9 12-2«to 
u>^^«9^5±^m@^9 1 2-3^fy*yv^ 
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1012 6] n<D*l 4SBtefi!lte*5V^TW:, 3k%*&0 

[0127] _b£oh 1 ^ffi^j-^ 1 0 mmm<D&mf& 

o x *«©iH3£«^o*ic>EK wrtbfc*-:/:^ NO x 

[0 12 8] rcOct 5t£. f 1 4^Mc£tU^ 
JfcWSIW-tt. T£i$S®9 11L r<OTg&S19 1 lli 
tdfM^Hfc^V^/V^-^-^^ KSg 9 12-1^ r(0 
KK9 1 2-1 Jzfcl^lS&ftfc Z n S 
J»9 12-2i:. r^Z n SI9 1 2-2±«^tlt± 

[0129] i-ftfo-& % ±ts$^mtmsLxmz9asMk 

[0 13 0] Scl^ JLRSU»fe«Mfll 4S8»«»-» 

^-i7^ ^cQ^m^a: ioo srffiv \ _bfBmi *m#i~Ji? 

1 4^JS^J^^l— ^^T'ffi^m^l 1 6©»It- 

7oovc»tstfc, r:<o«FO*«s««ia^*5^s 

^> : 4 p p mNO x : 0 . 6 p p m3^ffi£*Lfc Q r. 

tucstur. sb i mmm-mi 4 shew-ci*, ±»o <t 

[0 13 1] ft*5, *3893tt. ±:BBJBft«fcl»e*ttS 
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10 13 2] 

o [0 13 3] »*«4^-53SK^J:n«, ^^Xtf 

[0 13 4] IWW7-te*5*W»cJ:ixtf. 
isr^m, ^-Wi^5iH^i5o ft* 

^j*;4>»cttlBS-ihSriasri:dST?#x mSrtT 5 

[0135] MM&Ki ofc«a»Bfc:J:*tfi. 

[0136] »#3Si 2^«5*w^j:^ri % ^-y>-a 

5 r fc 5o W*« 1 3 ^«S?5M^ 

[mn «s^ja«t*t«aH"efc5 0 
[03] rajsi^«o*^am^**i-»fBHT-s> 

So 

[04] ^M«J(S2^WJ:*3»a* J 3 t tkffl* : T-Sr* 
-i-»®&-efcSo • • • 

[i6] **P^OB3SltE0iJS:^i-BTffiia-e&So 
50 [0 7] ^Wo»4^JE«y*:^H-»rBia-e*>5o 
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ins] ^m^msm^m^-rmmmx-^. 
[H9J ^mm^memmm^-rwrnmr'^o 
mi o] *«w©*7seft«isr*ti«ffiBa-ea>5. 

[Hi 11 *«^ro^8illfe^l*^irBr®iat?S>5. 
[Hi 2,1 S*'8 ||ft«roib|{*<fcatS:*i-««a-e*> 

s 0 

[Hi 3 ] l&m <r>m 9 ^JStSJSr^i-gfSiaT-S) 5„ 
[HI 4] RI(S9lll6«©«t"S*BI4r*+*fffioa-t?S> 
5. 

[HI 5] l&mvfgl 0Hi£^JSr^rWf®H-Cfe5o 
[HI 6] *S§K<OSgl 1 JlSWlfcttSMI Sflfitro 

[HI 71 flW^ttfflSFf-OttflsfcRSIl-rSfcfcOB-C- 
[118] *3SS3<E>» 1 2 ^J6«i»^*3tt 5M I MffitO 

[ii9j n«^aaa*T-©tfcf^*rBw-t-5*i»oH"t? 
[020] jmm<omi 3mm\z#tt&m*ttMjm* 

[@2 3] nisi 4«a«ic»tts*^*^«^oTW 



[02 4i nisi 4^jEM-*3itsm^»tts*^TSP 

[02 5] ^5fecO3o-^y^-to*«^fiS:*i-Brc50 

10 1 
10 2 
10 5 
10 6 
10 7 
10 8 
109, 
116 
13 0 

13 1 

14 0, 

15 0 
18 0. 
18 2 
6 0 1 
6 0 2 
6 0 3 
9 11 
9 12-1 
9 1 2-2 
9 13 



12 0 

142 mm 
i8i mm%m^& 

Z n 



[HI] 



[82] 



tOS 




102 




[03] 



[04] 



212^ 



xzzzzzz* 



-213 
-212-3 
-212-2 
-212-1 

-211 



303- 

30t— 
306 



310 



304 



307,3 02 



-309 
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(17) 

.[HI 1] [113] 
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(18) 



[@2 1 ] 



im 2 2 ] 




9\2A 



913 
912-2 
4 — -912-1 



311 



124] 



12 3] 




(72) jsw* ifjR 



F^? — i*(##) 2H003 AA12 AA18 BB11 BB16 CCOl 
DD01 EEOO EE01 EE03 EE08 
EE12 



